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(54) Method and device for assembling and adjusting pivotable nozzle vanes of variable capacity 
turbine 



(57) A method and device for assembling and ad- 
justing the pivotable nozzle vanes of a variable capacity 
turbine, making it possible that the nozzle vane setting 
of the adjustable nozzle mechanism is done with high 
accuracy without being influenced by the accuracy in di- 
mensions of the constituent parts such as nozzle vane 
and annular link mechanism and that the adjustable 
nozzle vane mechanism is adjustable whenever neces- 
sary even after the turbine is assembled. 



The nozzle vanes are temporarily encircled and 
bound with a binding member capable of binding/releas- 
ing such as belt, etc. When the vanes are perfectly 
closed with the vanes contacting each other, then the 
nozzle vanes are fixed to the connection parts of the an- 
nular link mechanism with the vanes in the temporarily 
bound state. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the invention 5 

[0001 ] The present invention relates to a method and 
device for assembling and adjusting the adjustable noz- 
zle mechanism of a radial flow turbine used as the su- 
percharger of an internal combustion engine (exhaust 
turbocharger) and so forth, the turbine being configured 
so that the actuating gas flows from the spiral scroll 
formed in the turbine casing to the turbine rotor in the 
radial direction via a plurality of nozzle vanes of variable 
wing angle to rotate the turbine rotor. 

Description of the Related Art 

[0002] In order to make a good match of the exhaust 
gas flow rate of the engine with that with which the su- 
percharger operates in the optimum operation condi- 
tion, superchargers equipped with variable capacity tur- 
bines capable of changing the exhaust gas flow rate in 
accordance with the operating condition of the engines, 
have been in wide spread use in recent years in internal 
combustion engines with superchargers. 
[0003] A supercharger with such a variable capacity 
turbine is equipped with an adjustable nozzle mecha- 
nism in order to change the turbine capacity. The adjust- 
able nozzle mechanism can change the wing angle of 
the nozzle vanes through rotating the nozzle vanes by 
means of an annular link mechanism (ring assembly) 
which is driven to rotate around the rotation center of 
the turbine rotor by an actuator by way of an actuator 
rod. 

[0004] For a method to achieve assembling and ad- 
justment of such an adjustablenozzle mechanism, an in- 
vention of Japanese Patent No.3,085,21 0 has been pro- 
posed. 

[0005] In the concerned invention, a jig should be 
placed in the inner radius of the nozzle vane to perform 
the setup for perfect closing of the nozzle vane and the 
ring assembly to be driven for rotations around the tur- 
bine rotor shaft. The jig therein can be put in contact with 
the rear edge of the nozzle vane, wherein the stopper 
pin is mounted after the nozzle vane and the lever plates 
are welded together upon putting the nozzle vane in 
contact with the jig in the state that the stopper pin, that 
is to be fitted into the long slots located at multiple 
positionsalongthecircumferentialdirectionofthelink- 
plate, is made non-functional or non-existing, and upon 
fitting the matching pin into the phase matching hole to 
finalize the entire ring assembly in the perfect closing 
phase. 

[0006] However, according to the invention of Japa- 
nese Patent No.3,085,21 0, the two different processes 
are required, one of which is to put the jig in contact with 
the nozzle vane in the nozzle vane-free state wherein 



the stopper pin to be fitted into the long slots of the link 
plate is non-functional , and the other process is, keeping 
the above state, to engage the phase matching hole and 
the phase matching pin, and set the entire ring assembly 
in the perfect closing phase, then weld the nozzle vane 
and the lever plate, and fix the stopper pin. This makes 
assembly and adjustment work of the adjustable nozzle 
mechanism troublesome, requiring a lot of man-hours 
resulting in increased costs. 

[0007] According to the conventional art, the setup for 
perfect closing of the adjustable nozzle mechanism is 
done by fitting each stopper pin into each long slot pro- 
vided on the link plate along the circumferential direction 
and matching the contact angle with the lever plate by 
contacting the tail end of the nozzle bane with the jig, 
so variations in setup for perfect closing tend to occur 
resulting in setup error. Moreover, as the perfect closing 
position of the adjustable nozzle mechanism is influ- 
enced by the accuracy of such constituent parts as de- 
scribed above, the adjustment is difficult after assem- 
bling turbine. 

SUMMARY OF THE INVENTION 

[0008] In consideration of the problems with the con- 
ventional art mentioned above, the object of this inven- 
tion is to provide a method and device for assembling 
and adjusting a variable capacity turbine, which simpli- 
fies the assembling and adjustment process of an ad- 
justable nozzle mechanism to reduce man-hours and 
costs for assembling and adjustment, is capable of set- 
ting up the positions of the nozzle vanes of an adjustable 
nozzle mechanism with good accuracy without influ- 
enced by the accuracy in dimension of the constituent 
parts such as nozzle vanes, annular link assemblies 
(ring assembly), etc., and is capable of adjusting the ad- 
justable nozzle mechanism whenever necessary even 
after they are assembled. 

[0009] In order to solve the concerned problems, the 
invention proposes a method of assembling and adjust- 
ing a variable capacity turbine having a plurality of noz- 
zle vanes disposed along the circumferential direction 
of a turbine rotor in the inner radius side of the spiral 
scroll formed in the turbine casing and supported free 
of rotation on the supporting part of the nozzle mount, 
the turbine rotor being supported in the turbine casing 
for rotation around the rotation axis; and an annular link 
mechanism mounted free of rotation with respect to the 
rotation axis, provided with connection parts each of 
which is connected with the driving part of each of said 
nozzle vanes, and connected with the output end of an 
actuator; characterized in that said plu rality of the nozzle 
vanes are temporarily encircled and bound with a bind- 
ing member capable of binding/releasing such as belt, 
etc. in a state the vanes are perfectly closed with the 
vanes contacting to each other, then the driving part of 
each nozzle vane is fixed to the connection parts of the 
annular link mechanism with the vanes in the temporar- 
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ily bound state. 

[0010] It is preferable that the nozzle pins each of 
whichr is fixed to each of the nozzle vanes and supported 
in said nozzle mount free of rotation are fixed to lever 
plates constituting the connection parts of the annular 5 
link mechanism by means of staking or the like in the 
temporarily bound state with the vanes perfectly closed. 
[0011] It is also preferable that the constituent parts 
can be transferred or installed into the turbine in the 
state of a nozzle assembly temporarily fixed to the sup- 
porting part of said nozzle mount by encircling and bind- 
ing with a binding member capable of binding/releasing 
such as belt, etc. in a state the vanes are perfectly 
closed with the vanes contacting to each other. 
[0012] The invention is also characterized in that a 
nozzle vane side mating part is provided in the nozzle 
mount, a link side mating part is provided in the annular 
link mechanism, a jig is prepared of which at an end side 
is formed a portion for determining the nozzle vane side 
position and at the other end side is formed a portion for 
determining the annular link mechanismside position, 
said portion for determining the nozzle vane side posi- 
tion of said jig is mated with said nozzle vane side mating 
part of said nozzle mount and said link side mating part 
is mated with said portion for determining the annular 
link mechanism side position with each nozzle vane 
temporarily fixed in perfect closing position, and the per- 
fect closing position of the nozzle vane side and the an- 
nular link mechanism side is set up by way of the nozzle 
vane combining part of said nozzle mount by fixing said 
nozzle pins to said lever plate by staking or the like. 
[0013] It is preferable that said nozzle mount is pro- 
vided with a mating hole as said nozzle vane side mating 
part, said jig is provided with a pin-like protrusion as said 
portion for determining the nozzle vane side position 
and a contact face capable of contacting with a face of 
the link plate constituting said annular link mechanism 
as said portion for determining the annular link mecha- 
nism side position, and positioning is done by allowing 
said face of the link plate to contact with said contact 
face of said jig in the state said protrusion of said jig is 
inserted in said mating hole of said nozzle mount. 
[0014] It is also preferable that said nozzle mount is 
provided with a mating hole as said nozzle vane side 
mating part, said jig is provided with a pin-like protrusion 
as said portion for determining the nozzle vane side po- 
sition and a groove capable of meshing with the con- 
nection pin of the link plate constituting said annular link 
mechanism as said portion for determining the annular 
link mechanism side position, and positioning is done 
by allowing said connection pin of the link plate to mesh 
with said groove of said jig in the state said protrusion 
of said jig is inserted in said mating hole of said nozzle 
mount. 

[0015] The invention proposes a device for assem- 
bling and adjusting a variable capacity turbine having a 
plurality of nozzle vanes disposed along the circumfer- 
ential direction of a turbine rotor in the inner radius side 



of the spiral scroll formed in the turbine casing and sup- 
ported free of rotation on the supporting part of the noz- 
zle mount, the turbine rotor being supported in the tur- 
bine casing for rotation around the rotation axis; and an 
annular link mechanism mounted free of rotation with 
respect to the rotation axis, provided with connection 
parts each of which is connected with the driving part of 
each of said nozzle vanes, and connected with the out- 
put end of an actuator; characterized in that a binding 
member is provided which encircles and binds said plu- 
rality of the nozzle vanes to fix them in perfect closing 
position with the vanes contacting to each other, said 
binding member being capable of binding/releasing, 
and a minimum stopper is provided for limiting the shift 
of the linkage connecting said actuator and annular link 
mechanism toward perfect closing side. 
[0016] It is preferable that a maximum stopper is pro- 
vided for limiting the shift of the linkage toward full open 
side. 

[0017] According to the present invention, a plurality 
of nozzle vanes are encircled with a binding member 
capable of binding/releasing to temporarily fix the vanes 
in a state the vanes are perfectly closed with the vanes 
contacting to each other; then the positioning of the noz- 
zle vane side, i.e. the nozzle assembly side relative to 
the annular link mechanism side, is performed by use 
of j igs in the temporally fixed state; and the driving part 
of each nozzle vane is fixed to each connection part of 
the annular link mechanism; so adjustment of the'per- 
fect closing position is unnecessary in nozzle assem- 
bling process, and the adjustment of perfect closing po- 
sition is possible by means of a minimum stopper in the 
assembled state of the variable capacity turbine. 
[0018] The adjustable nozzle mechanism is set by this 
simple method, in which a plurality of the nozzle vanes 
are bound by an encircling binding member, the relative 
position of the nozzle vane side to the annular link mech- 
anism side is determined by use of jigs : and each nozzle 
vane is fixed to each lever plate, which eliminates the 
necessity of adjustment of perfect closing position in the 
assembling of the nozzle vanes, the assembling and ad- 
justment procedure is extremely simplified compared 
with the prior art disclosed on Japanese Patent No. 
3085210 in which the adjustment of perfect closing po- 
sition is done in the assembling process of nozzle vanes 
by use of a plurality of long slots in the link plate, stop- 
perpins, andajig. Therefore, man-hours for assembling 
and adjustment decreases and accordingly manufactur- 
ing costs is reduced. 

[0019] According to the present invention, a plurality 
of nozzle vanes are bound by encircling them with a 
binding member to determine perfect closing position, 
each nozzle vane is fixed to the lever plate 2, and the 
adjustment of perfect closing position is done as a whole 
by a minimum stopper in the assembled state of the var- 
iable capacity turbine, so errors in dimensions of the 
nozzle side assembly including nozzle vanes and annu- 
lar link mechanism side assembly including link plate 
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and linking parts in assembled state can be absorbed. 
Therefore, the setting of the adjustable nozzle mecha- 
nism is possible with good accuracy without influenced 
by the accuracy in dimensions of the constituent parts 
and without influenced by the accuracy in dimensions 
of the nozzle side assembly and annular link mechanism 
side assembly, contrary to the case of the prior art dis- 
closed on Japanese Patent No. 3085210 whereby vari- 
ation in the setting of perfect closing position of each 
nozzle vane occurs because the adjustment of perfect 
closing position is done in nozzle vane assembling proc- 
ess by use of a plurality of long slots in the link plate, 
stopper pins, and a jig, which results in a setting error. 
The adjustable nozzle mechanism with high accuracy 
of setting according to the invention is adaptable to var- 
ious specifications, 

[0020] It is also possible that the variable capacity tur- 
bine according to the invention has the same function 
as the exhaust brake of truck and so forth by adjusting 
the perfect closing position by the minimum stopper as 
desired. The adjustment of the full open position of the 
nozzle vanes is possible by the maximum stopper in the 
assembled state of the variable capacity turbine. 
[0021 ] Further, according to the invention, the adjust- 
able nozzle mechanism assembly can be transferred 
and installed into the turbine in the state in which a plu- 
rality of the nozzle vanes are temporarily encircled and 
bound with the binding member and fixed to the sup- 
porting parts of the nozzle mount 4, damage to the con- 
stituent parts of the nozzle assembly due to vibration or 
impact is prevented. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0022] 

FIG.1 is a longitudinal partial sectional view show- 
ing the adjustable nozzle mechanism of the super- 
charger with a variable capacity turbine. 

FIG.2 is a sectional view along line A-A of FIG.1 . 

FIG.3 is a view in the direction of arrow B of FIG.1 . 

FIG.4(A) and FIG.4(B) represent the first example 
of the method of assembling and adjusting the ad- 
justable nozzle mechanism; FIG.4 (A) is a view in 
the direction of arrow B of FIG.1 , and FIG.4(B) is a 
view in the direction of arrow D of FIG.4 (A). 

FIG.5 is a view in the direction G of FIG.4 (A). 

FIG. 6 represents the second example of the meth- 
od of assembling and adjusting the adjustable noz- 
zle mechanism and shows a view in the direction of 
arrow B of FIG.1. 

FIG.7 is a longitudinal sectional view of the super- 



charger with a variable capacity turbine to which the 
present invention is applied. 

FIG.8 is a view in the direction of arrows E-E of FIG. 
5 7. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

w [0023] A preferred embodiment of the present inven- 
tion will now be detailed with reference to the accompa- 
nying drawings. It is intended, however, that unless par- 
ticularly specified, dimensions, materials, relative posi- 
tions and so forth of the constituent parts in the embod- 
15 iments shall be interpreted as illustrative only not to limit 
the scope of the present invention. 
[0024] FIG.1 is a longitudinal partial sectional view 
showing the adjustable nozzle mechanism of the super- 
charger with a variable capacity turbine, FIG.2 is a sec- 
tional view along line A-A of FIG.1, FIG.3 is a view in 
the direction of arrow B of FIG.1 . FIG.4(A) and FIG.4(B) 
represent the first example of the method of assembling 
and adjusting the adjustable nozzle mechanism; FIG.4 
(A) is a view in the direction of arrow B of FIG.1, and 
FIG.4 (B) is a view in the direction of arrow D of FIG.4 
(A) . FIG.5 is a view in the direction C of FIG.4 (A). FIG. 
6 represents the second example of the method of as- 
sembling and adjusting the adjustable nozzle mecha- 
nism and shows a view in the direction of arrow B of FIG. 
1. FIG.7 is a longitudinal sectional view of the super- 
charger with a variable capacity turbine to which the 
present invention is applied. FIG.8 is a view in the direc- 
tion of arrows E-E of FIG.7. 

[0025] In FIG.7 showing the structure of the super- 
charger with variable capacity turbine to which the 
present invention is applied, reference number 30 is a 
turbine casing, 38 is a scroll passage formed in spiral 
around the circumference section in the turbine casing 
30, 39 is an exhaust inlet to the scroll passage 38, 49 is 
an exhaust gas outlet for letting out the exhaust gas hav- 
ing done expansion work in the turbine wheel 34. Ref- 
erence number 31 is a compressor casing, 36 is a bear- 
ing housing which connects the compressor casing 31 
with the turbine casing 30. Reference number 34 is a 
turbine wheel, 35 is a compressor wheel, 33 is a turbine 
rotor shaft connecting the compressor wheel 35 to the 
turbine wheel 34, 37 are bearings provided in the bear- 
ing housing 36 for supporting the turbine rotor shaft 33. 
[0026] Reference number 1 are nozzle vanes which 
are positioned around the circumferential inlet of the tur- 
bine wheel 34 in the inner side of the scroll passage 38 
spaced at regular intervals. The nozzle pins (see FIG. 
1 ) formed integral with the nozzle vanes are supported 
free of rotation in a nozzle mount 4 fixed to the turbine 
casing 30, and thus the wing angle of the nozzle vanes 
is able to be changed. 

[0027] Reference number 1 00 is an adjustable nozzle 
mechanism. An actuator drives an actuator rod 40(see 
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FIG. 8) to rotate a ring assembly 10 (annular link mech- 
anism, see FIG.1 ) around the rotation axis of the turbine 
rotor shaft 33. The nozzle vanes are rotated by the ro- 
tation of the ring assembly 10 to be changed in its wing 
angle. 

[0028] With this construction of the supercharger with 
variable capacity turbine, the exhaust gas from an inter- 
nal combustion engine (not shown) enters into the scroll 
passage 38 and flows in the nozzle vanes 1 circling 
along the spiral of the scroll passage 38. The exhaust 
gas flows through the wing space between the nozzle 
vanes, enters into the turbine wheel 34 from the outer 
circumference thereof, flows in the radial inward direc- 
tion expanding while executing work to the turbine wheel 
34, and exits from the exhaust outlet 49 in the longitu- 
dinal direction. 

[0029] According to the present invention, the means 
of assembling and adjusting the adjustable nozzle 
mechanism of the variable capacity turbine is improved 
as described hereinafter. 

[0030] In FIG.1 ~3 and FIG. 8, reference number 10 is 
a ring assembly comprising a link plate 3 of disk like 
shape and lever plates 2 connected with the link plate 
3 by means of link parts 1 0a. The same number of the 
link parts 10a and lever plates 2 as that of the nozzle 
vanes 1 are provided, each corresponding to each noz- 
zle vane, spaced at regular circular interval as shown in 
FIG.3. 

[0031] Reference number 03 is a connection part of 
the link plate 3. As shown in FIG. 8, a drive lever 41 which 
is connected to an actuator rod 40 is connected to the 
connection part 03 by means of a connection pin 9 fitted 
to the connection part. 

Reference number 4 is an annular shape nozzle 
mount fixed to the turbine casing 30, 5 is a disk like noz- 
zle plate. A number of nozzle supports 7 are provided 
along the circumferential direction to fix the nozzle plate 
5 to the nozzle mount 4. 

[0032] The nozzle vanes 1 are disposed inside the 
nozzle support between the nozzle mount 4 and nozzle 
plate 5. Nozzle pins 6 fixed to the nozzle vanes (or in- 
tegral with the nozzle vanes) are supported free of ro- 
tation by the nozzle mount 4. Each nozzle pin 6 fixed to 
each nozzle vane is fixed to the lever plate 2 at the lower 
end part thereof by staking at its end part as indicated 
by reference number 2a. 

[0033] In FIG.8, the drive lever 41 is supported by the 
turbine casing 30 at its center part by the support shaft 
42. An end part of the drive lever 41 is connected to the 
connection part 03 of the link plate 3 by means of the 
connection pin 9, and the other end is connected to the 
actuator rod 40 extending from an actuator not shown 
in the drawing. 

[0034] The drive lever 41 swings around the support 
shaft 42 according to the reciprocating motion of the ac- 
tuator rod 40, and the link plate 3 is driven to rotates 
around the rotation axis 8 of the turbine by means of the 
connection part 03 of the link plate 3 to which the drive 



lever 41 is connected. 

[0035] As the lever plate 2 swings according to the 
rotation of the link plate 3 by means of the link parts 1 0a, 
the nozzle pins 6 fixed by staking to the lever plates 2 

5 at the lower end parts thereof rotates, and the nozzle 
vanes 1 integral with the nozzle pins 6 rotates, as can 
be understand from FIG.3 and FIG.8. 
[0036] The reciprocating movement of the actuator 
rod 40 and the swing movement of the nozzle vanes are 

10 the same as those of the ordinary variable capacity tur- 
bines. 

Next, the method of assembling and adjusting the 
adjustable nozzle mechanism 1 00 of the variable capac- 
ity turbine equipped with the adjustable nozzle mecha- 
*5 nism 1 00 of the construction described above will be ex- 
plained. 

[0037] At first, the plurality of the nozzle vanes 1 are 
disposed to contact to each other to be in a perfectly 
closed state and encircled with a belt 11 to be tempo- 
rarily bound. By this, a number of the nozzle vanes 1 
are all set to the perfectly closed state. The member for 
binding the nozzle vanes 1 is not limited to be the belt 
11 , a string, a rubber member, and the like may be us- 
able as far as it is easy to bind and release the vanes. 
[0038] The ring assembly 1 0 is prepared beforehand 
by fitting an end side of each of the link parts 10a free 
of rotation to the link plate 3 and further fitting the upper 
end part of each of the lever plate 2 free of rotation to 
the other end of each of the link parts 10a. 
[0039] Each of the nozzle vanes 1 is fitted between 
the nozzle mount 4 and nozzle plate 5, the nozzle mount 
4 and nozzle plate 5 are positioned and fixed to the noz- 
zle supports 7 by the conventional method. 
[0040] Then, the position of the ring assembly 10 cor- 
responding to perfect closing position of the nozzle 
vanes is determined by one of the following two meth- 
ods. 

[0041] FIG.4 and FIG.5 represent the first method. A 
radial matching hole 4a is drilled in the nozzle mount 4 
at the position apart from the center of the connection 
pin 9 which is to connect the drive lever 41 (see FIG.8) 
by an angle A as shown in FIG.3. 
[0042] The position of the ring assembly 1 0 relative to 
the matching hole 4a of the nozzle mount 4 is deter- 
mined by use of a jig (A) 20 of which the central angle 
between the contact face 20d of the contact part 20a 
and the center of the angle locating part 20b is pre-de- 
termined and a rod like jig (B), through inserting the end 
part of the jig (B) inserted in the angle locating part 20b 
of the jig (A) into the matching hole 4a and allowing the 
side face 3a of the connection part 03 of the link plate 3 
to contact with the contact face 20d of the jig(A). 
[0043] In this condition, the nozzle pins 6 which is in- 
tegral with the nozzle vanes and supported free of rota- 
tion in the nozzle mount 4 are fixed to the lever plates 2 
by staking in the holes at the lower end part of the lever 
plates 2 which constitute the connection parts of the ring 
assembly 10. A staking port ion is indicated in FIG.1 by 



25 



30 



35 



40 



45 



50 



5 



BNSDOCID: <EP 1 236867 A2_L> 



EP 1 236 867 A2 



10 



reference number 2a. 

[0044] Next, the second method is represented in 
FIG. 6, in which a radial matching hole 4a is drilled in the 
nozzle mount 4 at the position apart from the center of 
the connection pin 9 by an angle A the same as the case 5 
of the first method. 

[0045] The position of the ring assembly 1 0 relative to 
the matching hole 4a of the nozzle mount 4 is deter- 
mined by use of a jig(C) 22 of which the ami 22a is pro- 
vided with a hole 22c into which said jig (B) inserted at 
an end part thereof and a groove 22b is formed into 
which the head part of the link pin 9 of the link plate 3 
(or the connection part 03 shown in FIG .3) can be in- 
serted and the center angle between the hole 22c and 
the groove 22b is p re-determined to be A, by inserting 
the end part of the jig (B) inserted into the hole 22c of 
the jig(C) 22 into the matching hole 4a of the nozzle 
mount 4 and fitting the groove 22b to the head part of 
the connection pin 9 (or the connection part 03 shown 
in FIG.3). 

[0046] With this condition, the nozzle pins 9 integral 
with the nozzle vanes 1 are fixed to the lever plate by 
staking in the hole at the lower end part of the lever plate 
2 of the ring assembly 1 0 (2a in FIG.1 indicates a staking 
portion). 

[0047] The perfect closing position of all the nozzle 
vanes 1 are thus determined in the ring assembly 10. 

The adjustment of perfect closing position after 
the adjustable nozzle mechanism 100 adjusted as de- 
scribed above is installed into a variable capacity tur- 
bine, can be done as follows: the nozzle vanes 1 bound 
with the belt 11 (binding member) to keep the temporar- 
ily fixed state are released from the bou nd state, and the 
position of the set of the nozzle vanes is adjusted by the 
adjusting screw 44a and the locking nut 44b of a shut- 
down side stopper 44 which is provided for limiting the 
shift of the drive lever 41 connecting the ring assembly 
10 to the actuator rod 40 as shown in FIG.8. This ad- 
justment can be done in the state the variable capacity 
turbine is assembled. 

[0048] Therefore, the stopper mechanism provided 
for setting perfect closing position in the prior art nozzle 
assembly is unnecessary and omitted, variations in di- 
mension of the nozzle vanes 1 and the ring assembly 
can be absorbed, assembling of the nozzle assembly 
including nozzle vanes 1 is simplified, and the setting of 
various specificalion of the adjustable nozzle mecha- 
nism is possible with the same nozzle assembly. 
[0049] Reference number 43 is a maximum stopper, 
the adjustment of the full open position can be done by 
an adjusting screw 43a and a lock nut 43b of the maxi- 
mum stopper 43 in the state the adjustable capacity tur- 
bine is assembled. 

[0050] According to the embodiment, a plurality of the 
nozzle vanes 1 are bound temporarily by encircling them 
with a belt 11 (binding member) capable of easy binding/ 
releasing to fix them in a perfect closed state with each 
vane contacting to each other, then the positioning of 



the nozzle vane 1 side (nozzle assembly) relative to the 
ring assembly (annular link mechanism) 1 0 side is done 
by the first or second method using the jig (A) and (B), 
or (B) and (C), and each of the nozzle pins which are 
fixed to the nozzle vanes to be integral with the vanes 
is fixed to each lever plate 2 constituting the connection 
part of the ring assembly by staking, so the adjustment 
of perfect closing position of the vanes in nozzle assem- 
bling process is unnecessary and the adjustment of per- 
fect closing position can be done freely by the minimum 
stopper 44 in the state the variable capacity turbine is 
assembled. 

[0051] As the adjustable nozzle mechanism 1 00 is set 
by this simple method in which a plurality of the nozzle 
vanes 1 are bound by an encircling band 11 (binding 
member), the relative position of the nozzle assembly 
to the ring assembly is determined by use of jigs, and 
each nozzle vane is fixed to each lever plate, and which 
eliminates the necessity of adjustment of perfect closing 
position in nozzle assembling process, the assembling 
and adjustment procedure is extremely simplified result- 
ing in reduction of man-hours for assembling and ad- 
justment, accordingly manufacturing cost is reduced 
compared with the prior art according to Japanese Pat- 
ent No.308521 0 in which the adjustment of perfect clos- 
ing position is done by use of a plurality of long slots in 
the link plate, stopper pins and jigs in nozzle assembling 
process. 

[0052] According to the embodiment, a plurality of the 
nozzle vanes 1 are bound by encircling them with the 
belt 11 to determine perfect closing position, each noz- 
zle vane is fixed to the lever plate 2 : and the adjustment 
of perfect closing position is done as a whole by the min- 
imum stopper 44 in the assembled state of the variable 
capacity turbine, so errors in dimensions of the nozzle 
assembly including nozzle vanes 1 and the ring assem- 
bly in their assembled states can be absorbed. There- 
fore, the perfect closing position of each nozzle vane is 
not determined uniquely according to the accuracy of 
the constituent parts and the setting of perfect closing 
position is possible with good accuracy without influ- 
enced by the accuracy in dimensions of the nozzle as- 
sembly and ring assembly, contrary to the case of Jap- 
anese Patent No. 3085210 in which variations occur in 
setting perfect closing position resulting In setting errors 
due to the adjustment done in nozzle assembling proc- 
ess by use of a plurality of log slots in the link plate, stop- 
per pins, and jigs. Accordingly, setting of the adjustable 
nozzle mechanism 1 00 for various specifications is pos- 
sible together with the setting with good accuracy. 
[0053] It is also possible that the variable capacity tur- 
bine has the same function as the exhaust brake of truck 
and so forth by adjusting the perfect closing position by 
the minimum stopper 44. 

[0054] As the adjustable nozzle mechanism assem- 
bly 100 can be transferred and assembled into the tur- 
bine in the state in which a plurality of the nozzle vanes 
1 are encircled and bound with the belt 11 and fixed to 
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the supporting parts of the nozzle mount 4, damage to 
the constituent parts of the nozzle assembly due to vi- 
bration or impact is prevented. 

[0055] As described hitherto, according to the present 
invention, a plurality of nozzle vanes are encircled with 5 
a binding member capable of binding/releasing to tem- 
porarily fix the vanes in a state the vanes are perfectly 
closed with the vanes contacting to each other; then the 
positioning of the nozzle vane side, i.e. the nozzle as- 
sembly side relative to the annular link mechanism side, 10 
is performed by use of jigs in the temporarily fixed state; 
and the driving part of each nozzle vane is fixed to each 
connection part of the annular link mechanism; so the 
adjustment of perfect closing position is unnecessary in 
nozzle assembling process, and the adjustment of per- 
feet closing position is possible in the assembled state 
of the variable capacity turbine. 

[0056] As the adjustable nozzle mechanism is set by 
this simple method in which a plurality of the nozzle 
vanes are bound by an encircling binding member, the 20 
relative position of the nozzle assembly to the annular 
link mechanism is determined by use of jigs, and each 
nozzle vane is fixed to each lever plate, and which elim- 
inates the necessity of adjustment of perfect closing po- 
sition in nozzle assembling process, the assembling and 25 
adjustment procedure is extremely simplified resulting 
in reduction of man-hours for assembling and adjust- 
ment, accordingly manufacturing cost reduces. 
[0057] As a plurality of nozzle vanes are bound by en- 
circling them with a binding member to determine per- 30 
feet closing position, each nozzle vane is fixed to the 
lever plate 2, and the adjustment of perfect closing po- 
sition is done as a whole by a minimum stopper in the 
assembled state of the variable capacity turbine, errors 
in dimensions of the nozzle assembly including nozzle 35 
vanes and the ring assembly including the link plate and 
link parts in their assembled states can be absorbed. 
Therefore, the setting of the adjustable nozzle mecha- 
nism is possible with good accuracy without influenced 
by the accuracy in dimensions of the nozzle assembly 40 
and ring assembly, and also the adjustable nozzle 
mechanism is adaptable to various specifications. 
[0058] It is also possible that the variable capacity tur- 
bine has the same function as the exhaust brake of truck 
and so forth by adjusting perfect closing position by the *s 
minimum stopper. The adjustment of the full open posi- 
tion of the nozzle vanes is possible by the maximum 
stopper in the assembled state of the variable capacity 
turbine. 

[0059] As the adjustable nozzle mechanism assem- 50 
bfy can be transferred and installed into the turbine in 
the state in which a plurality of the nozzle vanes are tem- 
porarily encircled and bound with the binding member 
and fixed to the supporting parts of the nozzle mount 4, 
damage to the constituent parts of the nozzle assembly 55 
due to vibration or impact is prevented. 
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Claims 

1. A method of assembling and adjusting a variable 
capacity turbine having a plurality of nozzle vanes 
disposed along the circumferential direct ion of a 
turbine rotor in the inner radius side of the spiral 
scroll formed in the turbine casing and supported 
free of rotation on the supporting part of the nozzle 
mount, the turbine rotor being supported in the tur- 
bine casing for rotation around the rotation axis; and 
an annular link mechanism mounted free of rotation 
with respect to the rotation axis, provided with con- 
nect ion parts each of which is connected with the 
driving part of each of said nozzle vanes, and con- 
nected with the output end of an actuator; wherein 
said plurality of the nozzle vanes are temporarily en- 
circled and bound with a binding member capable 
of binding/releasing such as belt, etc. in a state the 
vanes are perfectly closed with the vanes contact- 
ing to each other, then the driving part of each noz- 
zle vane is fixed to the connection parts of the an- 
nular link mechanism with the vanes in the tempo- 
rally bound state. 

2. A method of assembling and adjusting a variable 
capacity turbine according to claim 1 , wherein the 
nozzle pins each of which is fixed to each of the noz- 
zle vanes and supported in said nozzle mount free 
of rotation are fixed to lever plates constituting the 
connection parts of the annular linkmechanism by 
means of staking or the like in the temporarily bound 
state with the vanes perfectly closed. 

3. A method of assembling and adjusting a variable 
capacity turbine according to claim 1 , wherein the 
constituent parts can be transferred or installed into 
the turbine in the state of a nozzle assembly tem- 
porarily fixed to the supporting part of said nozzle 
mount by encircling and binding with a binding 
member capable of binding/releasing such as belt, 
etc. in a state the vanes are perfectly closed with 
the vanes contacting to each other. 

4. A method of assembling and adjusting a variable 
capacity turbine according to claim 1 , wherein a 
nozzle vane side mating part is provided in the noz- 
zle mount, a link side mating part is provided in the 
annular link mechanism, a jig is prepared of which 
at an end side is formed a portion for determining 
the nozzle vane side position and an the other end 
side is formed a portion for determining the annular 
link mechanism side position, said portion for deter- 
mining the nozzle vane side position of said jig is 
mated with said nozzle vane side mating part of said 
nozzle mount and said link side mating part is mated 
with said portion for determining the annular link 
mechanism side position with each nozzle vane 
temporarily fixed in perfect closing position, and the 
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perfect closing position of the nozzle vane side and 
the annular link mechanism side is set up by way of 
the nozzle vane combining part of said nozzle 
mount by fixing said nozzle pins to said lever plate 
by staking or the like. 5 
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8. A device for assembling and adjusting a variable ca- 
pacity turbine according to claim 7, wherein a max- 
imum stopper is provided for limiting the shift of the 
linkage toward full open side. 



5. A method of assembling and adjusting a variable 
capacity turbine according to claim 4, wherein said 
nozzle mount is provided with a mating hole as said 
nozzle vane side mating part, said jig is provided 10 
with a pin-like protrusion as said portion for deter- 
mining the nozzle vane side position and a contact 
face capable of contacting with a face of the link 
plate constituting said annular link mechanism as 
said portion for determining the annular link mech- 15 
anism side position, and positioning is done by al- 
lowing said face of the link plate to contact with said 
contact face of said jig in the state said protrusion 
of said jig is inserted in said mating hole of said noz- 
zle mount. 20 



6. A method of assembling and adjusting a variable 
capacity turbine according to claim 4, wherein said 
nozzle mount is provided with a mating hole as said 
nozzle vane side mating part, said jig is provided 25 
with a pin-like protrusion as said portion for deter- 
mining the nozzle vane side position and a groove 
capable of meshing with the connection pin of the 
link plate constituting said annular link mechanism 

as said portion for determining the annular link 30 
mechanism side position, and positioning is done 
by allowing the connection part including connec- 
tion pin of said link plate to mesh with said groove 
of said jig in the state said protrusion of said jig is 
inserted in said mating hole of said nozzle mount. 35 

7. A device for assembling and adjusting a variable ca- 
pacity turbine having a plurality of nozzle vanes dis- 
posed along the circumferential direction of a tur- 
bine rotor in the inner radius side of the spiral scroll 40 
formed in the turbine casing and supported free of 
rotation on the supporting part of the nozzle mount, 

the turbine rotor being supported in the turbine cas- 
ing for rotation around the rotation axis; and an an- 
nular link mechanism mounted free of rotation with 45 
respect to the rotation axis, provided with connec- 
tion parts each of which is connected with the driv- 
ing part of each of said nozzle vanes, and connect- 
ed with the output end of an actuator; wherein a 
binding member is provided which encircles and 50 
binds said plurality of the nozzle vanes to fix them 
in perfect closing position with the vanes contacting 
to each other, said binding member being capable 
of binding/releasing, and a minimum stopper is pro- 
vided for limiting the shift of the linkage connecting 55 
said actuator and annular link mechanism toward 
perfect closing side. 
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FIG. 3 
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